Background: One of the most common causes of failure in class 2 posterior composite restorations is occlusal and proximal wear. Estelite composites used supra-nano monodispersing spherical fillers and a new photoinitiator, and the manufacturer claimed that the wear of these composites is less than 1 mm 3 volumetric wear.
Background
The demand for esthetic and tooth-colored restorations has increased in recent years. Dental composites introduced in the mid-1960s have great acceptance for their color match and excellent esthetics. Bonding to tooth structure, conservative cavity preparation, and low thermal conductivity are characteristics that appeal to dentists. Therefore, much effort has been made to improve the physical and mechanical properties of dental composites in previous years.
Wear resistance is necessary for posterior restoration (1) . One of the most common reasons for the failure of posterior composites is occlusal and proximal wear of class 2 cavities (2). The failure rate for both class 1 and 2 restorations has been reported to be 40% -50% (3) .
High wear resistance for composites leads to increased lifetime, color stability, and function; conversely, low wear resistance may lead to tooth migration, temporomandibular disorders, muscular tenderness, and periodontal diseases (4) (5) (6) (7) . Composite wear is influenced by filler type, volumetric percentage and filler size, resin matrix nature, and coupling agent.
New monomers, filler size, content change, and filler silanization are used for improving the physical and mechanical properties of dental composites (8) (9) (10) .
In previous studies, the wear of older composite resins was 50 -75 µm per year, but new composites have significantly lesser wear (10 -20 µm per year) (11, 12) . Using indirect composite restoration in the posterior region has also been suggested because of their probable higher mechanical properties. However, direct posterior composite restoration can provide similar durability based on clinical conditions (13) . Moreover, operator performance, type of cavity, surface area of restoration, and quadrant of restoration can influence the final volume or vertical wear of restoration (14, 15) . Increasing the clinical performance of dental restorations by improving their mechanical properties by altering composite ingredients, such as filler type or size, is logical. Obtaining a better and shorter polymerization time may also lead to a higher degree of polymerization and subsequent better mechanical properties. Consequently, probable oral fluids or moisture contamination can decrease during composite polymerization because of operator inadequacy.
Objectives
We sought to determine whether Estelite composites (restorative and flowables), with an innovative filler type and through polymerization, have a significant wear resistance over other kinds of composite to prove their clinical performance as posterior restoration materials.
Materials and Methods
We conducted an experimental study and evaluated 35 specimens in 5 groups with 7 specimens included in each group. The sample size was calculated by Minitab software based on Yesil et al.'s study using one-way ANOVA test (16) and considering α = 0.05, β = 0.2, standard deviation of 0.06, and 0.1 as the significant level of difference. The list of composites and their compositions is shown in Table  1 .We used a two-body abrasion test with the pin-on-disk method for wear testing. The specimens were prepared in a disk shape 25 mm in diameter by using a two-piece aluminum mold with the gyrate space removed in the middle. The diameter of the disks was 25 mm because this size was the least applicable size for the pin-on-disk wear device. After packing the composite in the mold, we used two thin glass blocks for compressing and smoothing the surface; we light-cured each side of every disk for 40 seconds with a handheld LED light cure (Ultralume LED, Ultradent, USA) in an overlapping manner. After initial curing, all specimens were cured with a laboratory light-curing device (LabolightLV-Unknown Character, GC, Tokyo, Japan) for 60 seconds on each side to assure the proper degree of polymerization in each specimen. Then, all specimens were polished by 600 grit sandpaper manually by an operator to reduce variation in the applied force or speed of polishing. This procedure was used to assimilate the surface roughness of specimens. All specimens were stored in distilled water at room temperature for one week, similar to Yesil et al.'s study (16) , to remove soluble ingredients. The specimens were worn by a pin-on-disk device in the Tribology laboratory of the metallurgy school of Tehran university ( Figure 1 ). All specimens were worn by steatite ceramic balls (Hoechst Ceram Tec, Wunsiedel, Germany, 5 mm in diameter) under 15 N force and 0.05 m/second velocity from 100 m distance. The inserted load was measured and controlled by the digital load cell of the pin-on-disk device. After the wear test, the wear volume of the specimens was evaluated by a profilometer (T8000, Hommelwerke, Germany). The profilometer measured the surface roughness and indirectly constructed a surface structure graph in the micrometer scale. The wear areas were shown by a groove in the section of each specimen by µm 2 ( Figure   2 ). We calculated the surface area of each groove with a software device and measured the wear amount of each specimen by multiplying this amount to the circle perimeter of the wear track. Collected data were analyzed by the oneway ANOVA test, with 0.95 set as the level of significance and the PASW18 software. 
Results
Wear amounts were calculated by multiplying the perimeter of the circle with 22 mm diameter by the wear area of each specimen. The wear average is shown in Table  2 .
After statistical analysis, no significant difference in wear was found among the composite groups. The Z250 group had the most and the Estelite sigma quick group had the least wear mean among the groups. However, none of the groups showed statistically significant wear (P = 0.175 > 0.05). 
Discussion
Composite wear is a complex procedure that depends on many internal and external factors such as surface structure, contact stress, lubricant, temperature, wear duration (17) , and material characteristics, including filler level, conditioning, degree of polymerization (18), operator performance, cavity type and surface area, and/or region of restoration (14, 15) .
Wear conditions such as stress and temperature cannot be fully controlled in a real oral environment, but decreasing the operator mistakes and increasing the mechanical properties of composite materials can help to achieve higher clinical outcome and restoration durability. This outcome can be provided by altering the composite filler size or shape for better mechanical properties, by altering the composite polymerization process by increasing the degree of polymerization and subsequent increase in wear resistance of material, and by reducing the polyAvicenna J Dent Res. 2016; 8(1):e28607.merization time to decrease the probable fluid contamination during the curing process, which is one of the operator mistakes (16) .
Some of the most important factors of composite wear are the volume, size, and hardness of the fillers. The more the filler volume is, the less the composite wear. Increasing the filler content reduces the composite wear (19, 20) . Clinical studies have revealed that composites with less than 60% filler volume have unacceptable wear pattern (21) . A reduced filler size leads to better wear resistance. The larger the filler size is, the more matrix volume is removed from the composite structure (22) . The critical distance for the inter-filler space is 0.1 -0.2 µm (23) . The extensive surface area of the ultrafine fillers is the limiting factor for filler size selection. Posterior hybrid composites with an average filler size between 1 µm and 3 µm and more than 60% filler volume have the best wear resistance (24). However, Yesil et al. (16) or Hahnel et al. (25) revealed that some microfilled composites could have higher wear resistance than other composite generations, but they could have lower filler content than the other microfilled or other composite generations with higher filler weights. A probable explanation for this phenomenon is the use of prepolymerized filler particles in these microfilled composites that play the role of filler particles that cannot be measured by routine thermogravimetric analysis by the manufacturer. Therefore, the overall filler content can be expected to be higher than the manufacturer's report.
Estelite sigma quick composite contains uniform silica-zirconia supra-nano monodispersing spherical fillers, with a filler size of 100 -1000 nm and an average size of 200 nm. Their filler weight is 71%. Estelite flowable composites also have uniform silica-zirconia supra-nano monodispersing spherical fillers, but they contain microand nanofillers that are 0.4 and 0.07 µm, respectively. The filler weight in Estelite flow quick is 71% and that in Estelite flow quick high flow is 68% (26).
Filtek Z350XT is a nanofilled composite generation that uses silica nanocluster and cluster fillers that comprise 57% percent of its composite weight. Nanocluster fillers are 0.07 µm, and the clusters are 1.4 µm. Filtek Z250 is a microfilled composite that contains 0.6 µm zirconia-silica cluster fillers with a filler weight of 32% -50% (27).
By decreasing the filler size and increasing the filler volume in composites, wear resistance of a material is expected to increase (20) . This outcome was shown by the highest wear amount in Z250 and the least in Estelite sigma quick, which had the lowest and highest filler amount and size, respectively. Previous studies confirmed these results (19, 20, 23) . However, this difference was not statistically significant.
Filler type is the most important characteristic of Estelite composites. They use supra-nano monodispersing spherical fillers. The filler particle diameter is relatively uniform (0.2 µm), and the filler size can be controlled by the filler synthesis reaction times. Stability of the esthetic features can be controlled by adjusting the refractive index in ambient light, which can be changed by balancing the material compounding ratio by controlling the particle diameter.
Other commercial dental composites use irregular fillers with different particle diameters (26). Other determinant factors are composite degree of conversion, type of coupling agent, amount of internal porosity, and final polishing. If the composite is polymerized more, it will resist wearing more (28) . Moreover, previous reports showed that if a coupling agent is not used in the composite resin, composite wear will increase by 50% (22) . We eliminated the degree of conversion influence as an interfering factor by providing a similar curing condition for all the experimental groups.
Estelite composites (Estelite sigma quick, Estelite flow quick, and Estelite flow quick high flow) use the rapid amplified photo polymerization initiator (RAP technology). Through this technology, camphorquinone molecules are recovered, and one of these molecules can create multiple free radicals that lead to decreased camphorquinone volume ratio to other conventional catalysts and decreased polymerization time (26).
Composite internal porosity increases wear in stress areas, and fine cracks are created at stress points. Therefore, the wear rate increases by increasing the size of restoration, locating more posterior arches, and delivering more occlusal forces. Light-cured composites show lesser internal porosity than self-cured composites, which lead to higher wear resistance. Therefore, we use light-cured composites for all groups.
Diamond or carbide burs can produce heat, destroy the organic matrix, and make the surface crack during polishing. In some related articles, the 600 grit sand paper was used (16) , and thus we used this size of sand paper manually for all groups (22) . As wear resistance evaluation is the main aim of our study, and we used 600 grit sand paper for the specimen surface flattening before the wear test. Although using a profilometer is the common way for evaluating surface roughness, it is also used routinely in a wearmeasuring procedure in the literature for calculating the wear depth of materials (29, 30) . The unworn area is the reference line for calculating the wear depth or the surface area of the wear groove in a profilometer scan. Surface roughness is not important for us in wear calculation.
Wear studies are controversial because of the different specimen preparations, wear tests, and wear result evalu-ation procedures. Yap et al. (31) revealed that microfilled composites have lesser wear resistance than nanofilled and ormocer composites. Conversely, Yesil et al. (16) showed that nanofilled composites have similar wear resistance with microfilled composites. Hahnel et al. found similar results in their study (25) . All these studies confirm our result that nano-and microfilled composite groups have similar wear resistance. Beun et al. (32) found that this similar wear pattern could be attributed to the possible presence of 40 nm nanofillers in microfilled composites. Leinfelder (35) . Conversely, Suzuki et al. (36) revealed conflicting results between nanofilled and nanohybrid composites, with some nanohybrid composites having higher wear resistance than nanofilled and one nanohybrid composite having lesser wear resistance. They indicated that using a profilometer as a wear depth measuring device could make an error in determining surface roughness and wear depth, as the tip radius of the profilometer could be larger than the narrow spaces between the protruding filler particles after the wear test. This issue is one of our study's shortcomings. According to several studies, we can evaluate the surface roughness only by using a profilometer. In future studies, other methods for the evaluation of these materials may be used.
Therefore, weight or volume percentage, size, type, and filler distribution of examined composites are the most important factors affecting wear resistance in our study.
The filler size of composites is between 0.2 µm and 0.6 µm in our study. Based on our results and a similar range of filler range size, we can justify similar wear resistance between micro-and nanofilled composites.
Conclusions
Unlike the manufacturer's claims that the Estelite sigma quick composite has higher wear resistance than other composite products, it resists wearing similar to micro-or nano-filled composites. Although RAP technology and mono-dispersing spherical fillers have improved the mechanical and esthetical properties, our results show that they are not clinically significant except in Estelite flowable composites. These flowable composites show similar wear resistance to posterior composites, which are especially useful for fissure sealant or preservative restorative therapies (PRR) in primary or permanent posterior teeth.
